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(54) Method of manufacturing a tyre carcass by stitching ply edges into bead region

(57) A method of assembling a tyre carcass com-
prises applying a cord reinforced rubber ply (4) to a
toroidal-shaped former (5) such that the edges of the ply
(4) are located on radially inner portions of the former
(5), placing a circular bead component (9,11) adjacent

to each edge and stitching each ply edge to its said cir-
cular bead component (9,11) to secure the ply edge in
the region of the tyre bead (6).
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Description

[0001] The present invention relates to a method of
assembling a tyre carcass and the tyre resulting there-
from.
[0002] The conventional pneumatic tyre comprises
a toroidally-shaped tyre carcass which extends
between two wheelrim-engaging bead regions through
sidewall regions and a ground contacting tread region.
The carcass is reinforced by one or more plies of rubber
fabric having axially extending reinforcements which
pass through the tread and sidewall regions and are
anchored in their edge portions to an annular inextensi-
ble bead core in the radially inner part of the bead
region
[0003] One of the problems facing the tyremaker is
ensuring that the ply edge remains in the correct posi-
tion in the bead region during assembly of the remain-
der of the tyre components whilst accommodating
intermediate and/or final shaping of the resultant
uncured tyre blank prior to vulcanisation.
[0004] One solution to the above problem which
has been widely adopted is to turn the ply edge portion
fully around the annular bead core before shaping the
ply into a toroid.
[0005] Such a construction however is both waste-
ful of carcass ply material forming the turnup and has
the further disadvantage that the ply ending is taken into
the region of greater flexure which tends to increase the
risk of ply edge looseness problems during later service
life of the tyre.
[0006] Another proposal applicable particularly
where the carcass reinforcement comprises one or
more cords wound continuously in a zigzag configura-
tion from bead to bead is to hold each ply end loop as it
is formed on a small hook or pin so that the whole
periphery of the ply edge is temporarily secured in posi-
tion during assembly of the uncured tyre. However the
additional equipment necessary to implement this on
the tyre building machine is complex and expensive and
tyre production is slow.
[0007] It is an object of the present invention to pro-
vide a method of assembling a reinforcing ply in a tyre
carcass and a tyre carcass construction which avoids
the above-mentioned problems.
[0008] According to one aspect of the present
invention a method of assembling a tyre carcass com-
prises applying a cord reinforced rubber ply to a toroi-
dal-shaped former such that the edges of the ply are
located on radially inner portions of the former, placing
a circular bead component adjacent to each edge and
stitching each ply edge to its said circular bead compo-
nent to secure the ply edge in the region of the tyre
bead.
[0009] The stitching step may comprise sewing the
cord ends of the ply to the circular bead component.
Alternatively the stitching may comprise pushing nee-
dles through the cord ends and in to the circular bead

component so as to press and engage the cord ends in
the circular bead component.

[0010] The circular bead component may be a con-
ventional bead or an additional component and in that
case the stitching step comprises stitching the cord
ends in to the bead hoop or separately the component
member.
[0011] A second aspect of the invention provides a
tyre carcass comprising two spaced-apart bead
regions, two sidewalls, a central tread region and a
toroidal reinforcement ply comprising a rubber sheet
reinforced by reinforcement cords wherein the compo-
nent ply has in each bead region a ply edge which is
located in its bead region by being stitched to a circular
bead component adjacent to said edge.
[0012] The circular bead component may be an
additional bead component or an inextensible bead
hoop which may comprise a winding of steel wire, ara-
mid or a ring of plastics material.
[0013] Where the circular bead component is a sep-
arate component it may comprise a precured rubber
ring or preferably a ribbon or tape of fabric to hold the
reinforcement ply edges during subsequent tyre assem-
bly. The fabric rubber or tape may be conventional tyre
fabric or may be of elastic cords to allow a degree of
stretch.
[0014] The stitching of the reinforcement cords to
the circular bead component may be by means of a
thread or filament which passes in to the circular bead
component at spaced-apart intervals between which it
passes over successive cord ends. Alternatively the
cord ends themselves may be engaged in the circular
bead reinforcement by needling. The invention is partic-
ularly advantageous with a tyre comprising a single cord
reinforcement for the carcass ply wherein the cord is
looped in each bead region so that it goes back parallel
to itself from bead to bead.
[0015] Further aspects of the present invention will
be apparent from the following description by way of
example only of embodiments in conjunction with the
attached diagrammatic drawings in which:

Figure 1 is a cross-sectional view of a tyre on a
solid former;
Figure 2 is an enlarged detail view of one embodi-
ment of a bead region of the tyre shown in Figure 1;
and
Figure 3 shows an alternative bead construction to
Figure 2.

[0016] The tyre shown in Figure 1 is a radial tyre
having a tread region 1 reinforced by a breaker assem-
bly 2, rubber sidewalls 3 and a carcass reinforcement 4
which extends around the cross-section of the tyre to
form the traditional toroidal tyre shape.
[0017] The tyre is shown diagrammatically on a
solid former 5 which is used to build the tyre. It should
be understood that in the normal tyre building process
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the tread and breaker would not be present but it is
shown here for completeness to illustrate the overall
tyre.

[0018] The present invention relates to the fitting of
bead regions to the tyre during its assembly and two
embodiments are shown. The first is in Figure 2 which
shows a reinforcement carcass 4 comprising a single
cord which in each bead region 6 is folded back on itself
to form a loop 8 at the edge of the reinforcement ply 4.
The reinforcement cord then travels around the tyre in a
radial direction to the other bead where a looped is
formed and it returns again to the first bead. The result-
ant ply edge region comprises a series of spaced-apart
loops 8. Such a tyre construction is already known and
the known method of assembly is to locate the loops on
pins on the solid former 5.
[0019] The embodiment of Figure 2 of the present
invention provides at each side of the former in the bead
region 6 a ring of fabric which preferably is a cross-
woven fabric embedded in rubber formed as a ring. One
ring is positioned in each bead region located against a
step 5b in the solid former 5.
[0020] The method of assembly comprises winding
the single cord reinforcement from edge to edge around
the solid former and at the same time stitching the loops
8 by means of a sewing head each loop to the fabric ring
9. The resultant thread holding the looped edges 8 to
the ring 9 is shown as 10 in Figure 2. The stitching
thread may be a single filament, a bunch of filaments, a
thread or a cord and may be of any of the normal mate-
rials in the tyre art, including in particular rayon and pol-
yester. Various stitches can be used and the thread may
pass through the strip 9 or only into it.
[0021] The resultant tyre bead assembly comprises
an array of looped ends 8 which are located in spaced-
apart relationship by the strip 9 in a manner which
allows subsequent handling for further tyre assembly.
The next tyre assembly stages may comprise fitting a
bead hoop on one or both sides of the edge region,
either a pre-assembled bead hoop or by winding to build
the bead hoop in position either on the solid former or
on an alternative former or mandrel. The circular bead
component 9 shown as a fabric strip may be replaced by
a pre-cured rubber ring or indeed a ring of plastics
material of any desired cross-section.
[0022] In the embodiment of Figure 3 the reinforce-
ment cords 7 have their ends 8 engaged in a square
section bead 11 which comprises nine turns of a single
steel wire. The ends 8 are put into the bead assembly
11 by means of needles which are driven in an axial
direction into the bead region and which have blunt
ends so as to pick up each cord loop and push it into the
bead region for retention therein.
[0023] In the embodiment of Figure 3 it is preferred
that the cords have looped ends 8 although the inven-
tion can be applied for cut end cords. In the latter case
the ends of each cord are held by a roller or foot a small
distance radially outwards from the end until the nee-

dling operation engages the end of the cord in the bead.

[0024] The present invention thus provides a
means of positively locating the ends or edges of the
reinforcement cords of a tyre built on a solid former for
subsequent tyre building. The process allows the use of
a sewing or stitching machine which can follow the cord
laying head and fasten each end in turn in relation to the
previous cord end so that a uniform assembly is created
and maintained.

Claims

1. A method of assembling a tyre carcass comprises
applying a cord reinforced rubber ply (4) to a toroi-
dal-shaped former (5) such that the edges of the ply
(4) are located on radially inner portions of the
former (5), placing a circular bead component
(9,11) adjacent to each edge and stitching each ply
edge to its said circular bead component (9,11) to
secure the ply edge in the region of the tyre bead
(6).

2. A method according to claim 1, characterised in
that the stitching step comprises sewing the cord
ends (8) of the ply to the circular bead component
(9,11).

3. A method according to claim 1, characterised in
that the stitching step comprises punching needles
through the cord ends (8) and into the circular bead
component (9,11) so as to press and engage the
cord ends (8) in the circular bead component
(9,11).

4. A method according to claim 1, 2 or 3, character-
ised in that the circular bead component is a bead
hoop (11) and the stitching step comprises stitching
the cord ends (8) to said bead hoop (11).

5. A tyre carcass comprising two spaced-apart bead
regions (6), two sidewalls (3), a central tread region
(1) and a toroidal reinforcement ply (4) comprising a
rubber sheet reinforced by reinforcement cords (7),
characterised in that the component ply has in each
bead region a ply edge which is located in its bead
region by being stitched to a circular bead compo-
nent (9,11) adjacent to said edge.

6. A tyre carcass according to claim 5, characterised
in that the circular bead component is an extensible
bead hoop (11).

7. A tyre carcass according to claim 6, characterised
in that the bead hoop comprises a winding of steel
wire or aramid cord.

8. A tyre carcass according to claim 6, characterised
in that the bead hoop comprises a ring of plastics
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material.

9. A tyre carcass according to claim 5, characterised
in that the circular bead component (9) is a ribbon
or tape of fabric to hold the reinforcement ply edge
during tyre assembly.

10. A tyre carcass according to claim 5, characterised
in that the circular bead component (9) is a ring of
precured rubber to hold the reinforcement ply edge
during tyre assembly.

11. A tyre carcass according to any of claims 5 to 10,
characterised in that the cord ends of the reinforce-
ment ply are attached to the circular bead compo-
nent by a thread or filament (10) which passes into
the circular bead component (9) at spaced-apart
intervals between which is passes over successive
cord ends.

12. A tyre according to any of claims 5 to 10, character-
ised in that the cord ends of the reinforcement ply
are each engaged in the circular bead reinforce-
ment by needling.

13. A tyre according to any of claims 5 to 12, character-
ised in that the reinforcement cords comprise a sin-
gle cord which is looped in the bead region and
which passes from bead to bead around the tyre.
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